most recently against the magazine Charlie Hebdo and in a supermarket in Paris -may be due to terrorist organizations switching to using fewer operatives, relying instead on small cells and lone actors, says Miller. This makes it less likely that details of a planned attack will leak out. "AlQaeda propaganda is clearly encouraging individuals to take up small attacks on their own, " she says.
As well as tracking attacks, the GTD is also being used to make predictions. Relying in part on the database, Aaron Clauset, a com puter scientist at the University of Colorado Boulder, found in 2013 that the likelihood and magnitude of terrorist attacks are related by a phenomenon known as a power law. Smaller strikes with relatively few fatalities, such as in Paris, are sooner or later followed by a rare event with extremely high severity, such as 9/11 (A. Clauset and R. Woodard Ann. Appl. Stat. 7, 1838 -1865 2013) .
Power laws are a source of mathematical fascination because they describe a wide range of phenomena, including earthquakes and stockmarket collapses. But Clauset used the relationship to predict that, given the historic rate of smallscale attacks, there is at least a 30% chance of another attack on the scale of 9/11 in the next decade somewhere in the world. He also points out that very large events are more likely under a power law than they would be under a bellshaped distribution -something that counterterrorism authorities should consider.
His predictions are relevant on a global scale, but they do not help to assess the risk to specific cities or companies, or the absolute magnitude of attacks. Besides counterterror ism agencies, one group tasked with address ing those issues is insurance underwriters, who must assess the terrorism cover that is manda tory for large businesses in the United States and a number of European countries.
The 9/11 attacks caused insured losses exceeding US$40 billion; a nuclear detonation over Chicago, Illinois, or Los Angeles, Cali fornia, would cause hundreds of thousands of fatalities and financial losses far in excess of $100 billion, according to Risk Management Solutions in Newark, California, which devel ops terrorism risk models for insurers.
However, such estimates are uncertain. The modelling resembles a game of poker in that it depends on erratic human behaviour and incomplete information."You cannot reli ably track terrorism risk without access to classified information, " says Erwann Michel Kerjan, executive director of the Wharton Risk Center at the University of Pennsylvania in Philadelphia.
Because insurance companies have not had to pay out substantial claims since 9/11, terror premiums have steadily decreased. However, the terrorism landscape is in flux, and Michel Kerjan says that governments, scientists and insurance companies are "pretty lost" when it comes to quantifying such a volatile risk. "Charlie Hebdo could have happened any where, any time, " he says. "We may not need to raise insurance premiums right away -but we will all need to pay more attention to what is happening in the Middle East, connect the dots, and do the science. Social scientists and lawenforcement agencies have long sought to understand the roots of terrorism, regardless of the ideology behind it. But interest has heightened in recent years, mostly over concerns about the rise of Islamic extremism. Common themes are beginning to emerge from such studies, giving researchers and policymakers hope of devel oping effective methods to intervene in the radicalization process -and perhaps even to rehabilitate convicted or wouldbe terrorists.
Most budding extremists are motivated by disillusionment with society or a set of beliefs, and a desire to find others who share their val ues. But whether a disaffected person turns to a cult, gang or extreme ideology such as white supremacism or jihad depends on his or her environment and social networks. "On the sur face, it may make no sense to compare a group like the IRA with alQaeda, " says psychologist John Horgan of the University of Massachusetts Lowell. "Only when we sit down do we find they have far more in common. "
With this in mind, a team led by Noemie
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Science seeks roots of terror
Psychological studies raise prospect of intervention in the radicalization process. 
THE CHANGING NATURE OF TERRORISM
Globally, the number of terrorist attacks is rising, as is the number of deaths that they cause. In the past decade, the increase has been driven by attacks in the Middle East, Africa and south Asia.
SOURCE: GLOBAL TERRORISM DATABASE
Bouhana, a criminologist at University College London, is developing a computer model of the processes underlying radicalization and subsequent terrorist attacks. For example, the researchers hope to identify flaws in law enforcement techniques or targets that are vulnerable to terrorism. Eventually, such mod els might be able to predict when the risk of an attack is high, Bouhana says. But models alone will never be able to pinpoint when a specific incident will occur, she says; that is probably impossible without information from intelli gence agencies. Even identifying which individuals might become terrorists is a difficult task. For instance, millions of people support the kind of mili tant Islam espoused by organizations such as alQaeda, but only a small percentage would be willing to kill for it, says Atran. Two studies that he published last month suggest that extrem ism arises, in part, when membership in a group reinforces deeply held ideals, and an individual's identity merges with the group's (S. Atran et al. Cliodynamics 5, 41-57; 2014; S. Atran et al. Proc. Natl Acad. Sci. USA 111, 17702-17703; 2014) . "They can be lowlifes, but once they lock into these values it doesn't matter, because they become heroic warriors, " says Atran.
His team interviewed a random sample of 260 people in two com munities in Morocco that have produced an unusu ally high number of ter rorists -including five of the main plotters of the 2004 Madrid train bombings, which killed 191 people. Many resi dents said that they wanted to fight to establish an ISISbacked caliphate, a kind of Islamic gov ernment, in Syria. Those who believed in sharia, the Islamic code of law, said that they were will ing to sacrifice for it in some way, but the degree of potential sacrifice increased dramatically if an individual had fused with a group with the same beliefs. In extreme cases, residents were willing to use violence or to allow their children to die to uphold their values.
Several dozen centres around the world are attempting to rehabilitate terrorists, with mixed results; one centre in Saudi Arabia claims an 88% success rate. A better under standing of radicalization could improve efforts to counteract it, Bouhana says. For instance, treatment centres might bring in former terrorists to talk about why they aban doned their causes.
Still, terrorists often leave extreme groups on their own. "They realize it's not the Call of Dutystyle adventure they were led to believe, " Horgan says, referring to the computer combat game. Burnout can lead a person to disengage from the group, although not necessarily to give up radical beliefs. Others stop believing but do not leave their groups out of fear of retaliation.
Policymakers have taken note of such research, and are increasingly recruiting social scientists as counterterrorism advisers. But Horgan says that there is still much more work to do. "We're only beginning to figure out what the right questions are, " he says. "Psychology's potential for the study of terrorism has yet to be realized. " ■ Common themes are beginning to emerge from the study of terrorists' origins.
NATURE.COM For a Q&A with terrorism researcher Scott Atran, see:
go.nature.com/hrohls
